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Transformation of E. coli with plasmid DNA — Extraction of the plasmid

Day 1: E. coli Transformation with Plasmid DNA (evening onwards)

Materials:

1)
2)

3)

4)
5)
6)

7)

Chemical competent cells
Plasmid DNA or ligation product
Agar plates with an antibiotic
SOC medium or LB medium

ColiRoller™ plating beads or Bacterial spreaders

Preheat the heat block to 42 °C.

Retrieve tubes containing competent cells (10 pL to 100 pL) from —80 °C (Deep freezer) and allow them
to thaw on ice. *If the volume is around 100 pL, you can briefly thaw them at room temperature before

placing them on ice until partially melted.

Once the competent cells have thawed, add the DNA and incubate on ice for 30 minutes. *For larger
volumes of competent cell solution (> 50 pL), gently pipette to mix the cells and DNA several times.
Conversely, if the volume is 10 pL, mixing is not necessary. For cyclic plasmid DNA transformation, a 15-

minute incubation on ice may suffice.
Perform a heat shock in the preheated heat block at 42 °C for 40—60 seconds.
Immediately chill the cell on ice and let it sit for approximately 2 minutes.

Add an appropriate volume of SOC or LB medium, gently pipette, and spread all or part of the cell
suspention onto the agar plate. *For Ampicillin resistance, immediately spread E. coli onto an ampicillin
agar plate. For Kanamycin resistance, preincubate in antibiotic-free medium at 37 °C for 1 hour before
spreading onto the plate (critical step!). This arises from differences in antibiotic action mechanisms (please

investigate the reason by yourself).

Incubate the plates with the agar side up at 37 °C overnight. * After 12—16 hours, if no colonies are visible,
consider the transformation unsuccessful. If there are even a few and small colonies, continue incubation

for a bit longer.

Note1:

Transformation efficiency varies based on whether the competent cells are homemade or purchased and whether the

DNA is cyclic plasmid DNA or a ligation product. Typically, 0.1-20 pg of DNA is used. For plasmid DNA

transformation, 1-10 pg is sufficient, while for ligation products, 20-50 ng of DNA (amount of linearized plasmid

DNA) is recommended.



Note2:

Handle E. coli very gently and avoid warming them until the heat shock step.

Note3:

Different strains of E. coli serve different purposes, such as amplifying and extracting plasmids or expressing and
purifying proteins. Choose the appropriate strain accordingly. Common strains include "JM109," "DH5a," and "XL1-

Blue" for plasmid preparation and BL21 series for protein expression.

Day 2: Colony picking (morning & evening)
Materials:
e LB medium with antibiotics

e Spitz tubes

1) Retrieve the agar plates inoculated with E. coli from the incubator (after 12 to 16 hours) and place them at
room temperature or in a refrigerator. *During hot summer days, when the colonies grow densely, it's
advisable to store them in the refrigerator to prevent clustering and sticking together. If colony picking is
not immediate, refrigeration is recommended too. Cover the plates with plastic wrap to prevent them from
drying out.

2) Dispense 2-3 ml of LB medium with antibiotics into a Spitz tube.

3) Using a sterile toothpick or a yellow pipette tip (200 nL), pick the colonies from 1) and inoculate them into
the medium in 2). Touch a single, well-isolated colony on the plate. *For very small colonies, a toothpick
may be preferable as its rough surface reduces the risk of dislodging the colony. However, pipette tips can

be also used. When picking a colony, you don't have to get it all off.

4) Incubate overnight at 37°C with shaking.

Note1:
Pick up multiple colonies per plasmid DNA (or ligation product). When attempting to create a DNA construct
containing the gene of interest (insert), it's common to encounter clones lacking the insert or containing mutations. By

selecting multiple clones, you can increase the chances of obtaining the desired construct.

Day 3: Plasmid DNA Extraction (morning)
Materials:

e Plasmid extraction kit (available from QIAGEN, Promega, MACHEREY-NAGEL, and other companies)

1)  Centrifuge the E. coli suspension at 4 °C for about 10 minutes, then discard the supernatant by decantation.
2) Follow the protocol provided with the kit. *The procedure is outlined as follows:

E. coli Suspension in Buffer (with RNase A) — E. coli lysis in alkaline solution (NaOH-SDS), DNA



denaturation (to single strand) — Neutralization (KOAc) *where genomic DNA precipitates along with protein
and SDS, while the plasmid DNA returns to be double-stranded and stay in the soluble fraction — Column
washing — Elution of the plasmid DNA.

Note1:

Do not vortex after adding the alkaline solution, as it will shear the genomic DNA!



